In this paper, the ship is supposed to be very long compared with her lateral dimensions, in other words, the end effects are neglected. The cross section may be of any form.
As a first step, the section is supposed to be devoid of beams and pillars so that the problem is generalized to one of elastica under water pressure and forces and couples at the ends. When beams and pillars are introduced, the Corresponding forces and couples at both end are obtained by the conditions that the ends of the curve remain fixed both before and after the deformation.
This enables to determine the forces and couples to be borne by beams and pillars.
For convenience, let, us take the origin of the coordinate axes at the beam end, and put the section upside down as shown in Fig.1 When beams and pillars are introduced, the condition give X and Y. The corresponding value of M is given by the relation of absolute terms above
mentioned. An application of this analytical treatment will be found in my paper on the strength of a studded chain cable, which is now in the hands of this society.
To illustrate the graphical method of solution, take the section as in Fig. 2 The bending moments for the section with beam s only and for the section with both beams and pillars are shown in. Fig. 3 .
To calculate the lateral deformation, let us take for simplicity sake EI=1. Then the bending moment twice integrated With respect to z gives the deflection u. The first integral curve du/dz does not terminate with zero value generally. Join the end point of the curve du/dz with the origin O with a straight line.
The value of the intercepted part between this straight line and the curve, and its integral curve which shows the deflection u is shown in Fig. 4 . The deflection in the case of the section with pillars is too small to be shown together in this figure.
The meaning of this process is to impose the condition that the curve of deflection shall have its tangent horizontal at the end point z=1 At the same time, it means to lower or raise the horizontal axis of the bending moment curve correspondingly. The remaining bending moment at z=1 is the actual couple acting at that point.
By this means, the amount of the couples at z=0 and z=1 are simultaneously revealed.
The corrected base line is inscribed in Fig. 3 . The moments acting at the origin and at the terminal point, namely, at the end of the beam and at the keel, are found to be -0.023 and 0.035 for the section without pillars, and -0.0093 and -0.0071 for the section with pillars.
